Molecular Mechanism of Transcriptional Regulation of Matrix Metalloproteinase-9 in Diabetic Retinopathy.
Increase in matrix metalloproteinase-9 (MMP-9) is implicated in retinal capillary cell apoptosis, a phenomenon which precedes the development of diabetic retinopathy. MMP-9 promoter has multiple sites for binding the transcriptional factors, including two for activator protein 1 (AP-1). The binding of AP-1, a heterodimer of c-Jun and c-Fos, is regulated by posttranslational modifications, and in diabetes, deacetylating enzyme, Sirt1, is inhibited. Our aim, is to investigate the molecular mechanism of MMP-9 transcriptional regulation in diabetes. Binding of AP-1 (c-Jun, c-Fos) at the MMP-9 promoter, and AP-1 acetylation were analyzed in retinal endothelial cells incubated in normal or high glucose by chromatin-immunoprecipitation and co-immunoprecipitation respectively. Role of AP-1 in MMP-9 regulation was confirmed by c-Jun or c-Fos siRNAs, and that of its acetylation, by Sirt1 overexpression. In vitro results were validated in the retina from diabetic mice overexpressing Sirt1, and in the retinal microvessels from human donors with diabetic retinopathy. In experimental models, AP-1 binding was increased at the proximal and distal sites of the MMP-9 promoter, and similar phenomenon was confirmed in the retinal microvessels from human donors with diabetic retinopathy. Silencing of AP-1, or overexpression of Sirt1 ameliorated glucose-induced increase in MMP-9 expression and cell apoptosis. Thus, in diabetes, due to Sirt1 inhibition, AP-1 is hyperacetylated, which increases its binding at MMP-9 promoter, and hence, activation of Sirt1 could inhibit the development of diabetic retinopathy by impeding MMP-9-mediated mitochondrial damage. J. Cell. Physiol. 231: 1709-1718, 2016. © 2015 Wiley Periodicals, Inc.